The drift motion of trapped particl&s in toroidal systems leads to a new branch of the gravitational instability. This is stabilized by radial eleotric fields. However, a new unstable mode then appearB, which is similar to that due to ion impurity density gradients.
The instability arises in toroidal confining systems and is due essentially to the drift motion of the "trapped" particles.
In this paper we show that this instability can be stabilized by 2) radial electric fields arising in the plasma » in other words by plasma rotation. The effect of the electrio field is to push the "trapped" ions to the tail of the Ion distribution function so that the contribution of the trapped ions to the dispersion relation becomes small. A new unstable mode then becomes possible. This mode is analogous to that due to ion impurity density gradients, the trapped electrons taking the role of the impurity ions.
II. PARTICLE ORBITS
We consider a symmetrio toroidal system with dimensions as shown in R is the major radius, a is the minor radius, and a/R <&l* We choose co-ordinates (r,^^) to describe the geometry of the system. The (r, f ) plane contains the major axis, and the position of this plane is defined by the angle £ .
The main magnetic field is due to a current flowing along the major axis and is given by Bn = B Q (l -(r/R Q ) oosV). A rotational transform i about the minor axis is produced by the field By, = -i(r/R ) B «, B .
The equations of motion of the partiole-guiding oentre in zero order approximation' aret and we have
We denote by v tI and v t the components of particle velocity parallel and perpendicular to the minor axis. We assume the presence of a static.
radial electric field -H .
The particles experience drifts due to curvature and gradients in the magnetic field. It is convenient to introduce a new quantity <p t which desoribes the variation from the zero-order motion of the p co- where K is a complete elliptic function of the first kind, and oL is 2 ' given by oosoC -1 -21C .
III. DISPERSION RELATION
We shall now derive the dispersion relation. We assume that 0-(8xnT) / B <<; 1 , where n is the density and T the temperature of the plasma, and we consider only electrostatic perturbations. The We have two groups of particles which we must consider separately:
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The trapped particles have a periodic oscillatory motion in restricted regions of (r,*P)-spaoe. We can expand $(r',f) in a sura over the harmonics of this periodic motion. The integration over time becomes trivial. We obtain a contribution to the dispersion, relation which is similar to that obtained when we consider the effect of Larmor orbiting in the magnetic field. The frequency of the periodio motion plays the same role as the Larmor frequency, except that here it would be a function of the velocity of the particles.
We shall be interested only in the zero harmonic. It is sufficient therefore to average the periodio variation of the integrand over one period of oscillation.
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The co-ordinate C makes small fluctuations about an average value which increases monotonically in time. For times longer than the period of one oscillation, the fluctuations are small compared with its average value and can be neglected. We can therefore approximate t (t') by set-) < : ŵ here < > imply averaging over one period of oscillation.
The contribution of the trapped partioles to the integral in Eq.
(11) "beoomes
2)
The untrapped particles circulate completely around the minor axis and are characterized by larg« angular velooities r(df/dt). Neglecting the drift contributions, we can approximate ^(t') by (11) The contribution of the untrapped partioles to the integral in Eq.
Assuming quasi-neutrality, we have for the dispersion relation This is an integral-differential equation which we must solve to obtain the eigenfrequencies. This is a difficult problem, and we shall oontent ourselves here "by estimating the simplest eigenvalue of the dispersion equation. 
*) The stability condition can be written in a form
•where we again consider T. = T . 
The dispersion
•f-
This equation is similar to that derived for the ion impurity density gradient instability ', the trapped electrons playing the part of the ion impurities. 
